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Theorem ([2, p. 2711; see also [l] for a gorgeous combinatorial proof). Let 
Pi*,a)(x) be the Jacobi polynomials, then 
i: PpB)(x)t” = 2*+“p-‘(l + t + p)-“(1 - t + p)-g where p = (1 - 2xt + t’)“*. 
n=o 
(1) 
Proof. Let F(n, t) be the right of (1) divided by t”, and let J,, be the coefficient of 
t” in F(n, t). We have to show that for n Z= 0, P?“‘(x) = J,. This is immediate for 
n = 0, 1, and it would follow by induction for n 2 2, once we show that J,, satisfies 
the very same three-term recurrence satisfied by the Jacobi polynomials ([2], sect. 
137]), i.e. that 
b,Jn + b,J,_, + b2Jn--2 = 0, 
where 
b,,:= -2n(a + /3 + n)(a + p + 2n - 2), 
b,:=(a!+p+2n-l)[ Ly* - /3’ +x(cu + /3 + 2n - 2)((u + p + an)], 
b,:=-2(a+n-l)(P+n-l)(a+/3+2n). 
But this follows by extracting the coefficient of t” in the following routinely- 
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verifiable identity: 
b,F(n, t) + b,F(n - 1, t) + b,F(n - 2, t) 
= t&{&x - /3)(Cx + p + 2n)t + (a + /3 + 2n - 2)(a + P)]p 
+ (1 - 2xt + t’)(a + p + 2n)(a + p + 2n - 2)}F(n, t)), 
using the fact that for any Laurent series L(t), the coefficient of to in (td/dt)L(t) 
is 0. Cl 
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